UNl TED STATES DEPARTMENT OF AGRI CULTURE
Rural Hectrification Adm nistration

BULLETIN 1724D- 101B

SUBJECT: System Pl anni ng Gui de, Construction Wrk Pl ans
TO REA Hectric Borrowers and REA H ectric Staff

EFFECTI VE DATE: Date of Approval

EXPI RATI ON DATE: Three years fromeffective date

OFFI CE OF PRI MARY | NTEREST: D stribution Branch, El ectric
Staff D vision

FI' LI NG I NSTRUCTIONS: This Bulletin supersedes Bulletin 60-
10, "Construction Wrk Plans, Electric D stribution
Systens", dated Decenber 20, 1967. Replace Bulletin 60-10,
dat ed Decenber 20, 1967, with this bulletin. File along
with 7 CFR 1724 in the bl ue binders.

PURPOSE: The purpose of this bulletinis to provide

gui dance to borrowers and engineers for the preparation,
use, and approval of construction work plans (COAPs) for
electric distribution systens.

CWPs are used as an engi neering support docunent for a | oan
application, as a conponent of an ongoing integrated

pl anni ng system and specifies and docunents pl ant
requirenents for the short term 2 to 3 years.

Janmes B. Huff, Sr. 4/ 14/ 93

Adm ni strator Dat e



Bulletin

1724D- 101B
Page 2
TABLE OF CONTENTS
1. Use of COW and Mbdel
2. Preparation
3. Determning Construction Requirenents
4. The Construction Wrk Plan Report
5. Environnental Reports
6. Construction Wrk Pl an Arendnents
7. Approval of Construction Wrk Pl ans

Exhibit: Exhibit I - Mdel Construction Wrk Plan Report

| NDEX:  System Pl anni ng Qui de
Long- Range System Pl an
Construction Wrk Pl ans

ABBREVI ATl ONS

BER Borrowers Environnental Report

CFR Code of Federal Regul ations

o Constructi on Wrk Pl an

GR CGeneral Field Representative

LRP Long- Range Pl an

O & M Qperations and Mi nt enance

R Q1 drcuit Recloser

PRS Power Requirenents Study

SCADA Supervisory Control and Data Acquisition



Bulletin
1724D- 101B

Page 3

1. Use of CWP and Model : The OAP process is used to
determne and docunent the nost feasible, environnentally
accept abl e and econom cal construction required during the
pl anni ng period, (usually two years), which is needed to
provi de adequate and reliable electric service to all of the
systemis new and exi sting nenbers. The CAWP report is a

val uabl e reference for the preparation of annua
construction budgets and schedul es. The CAP report is also
used as an engi neering support docunent for a | oan
application to finance the proposed construction program
As such, the report is used as a neans to informREA and
receive REA s approval of proposed new construction itens.

1.1 Appended to this bulletin is a sanple or "nodel"
construction work plan report. The purpose of this nodel
CWPis toillustrate exhibits, such as narratives and

tabl es, which are considered to have formand content
acceptabl e to describe, justify and/or summarize proposed
construction itens. The types of exanples in the nodel are
al so used to explain and denonstrate sonme basic activities
whi ch are considered to be essential in the planning
process. The Mbdel COAP is conprised of a collection of

exhi bits, which have been nodified to apply to a snall,
fictitious, distribution system Thus, there is no

consi stent direct correlati on anong the exhibits.

Hereafter, references to specific exhibits in the nodel CWAP
will be nade with the use of brackets; e.g. [see Il-E3]

1.2 The use of this nodel CAP and its contents,
appropriately nodified, is suggested but not required.

2. Preparation: Usually, the first step in the CWP process
i nvol ves a neetl ng anong t he system nmanagenent, the systenis
staff or consulting engineer, and the REA CGeneral Field
Representative (GFR). Agreenent shoul d be reached on the
new CWP' s pl anning period, projected nmaxi nrum| oads and

nunber of consuners, and other technical itens as di scussed
below At this time agreenent should al so be reached on
dates and type of data to be furnished to the engineer, the
target conpletion date of the CW study, and future
coordination and CAP draft review neetings.

2.1 Next, the follow ng data and studies need to be
revi ewed, anal yzed and updat ed:

2.1.1 Hstorical systemdata such as energy purchases and
sal es, |osses, peak kWdemands, nunber of consuners, etc. is



generally included in the CAP report for reference
information only but not used in the OAP analysis. [see II-
E1l]
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2.1.2 The design criteria are the standards wi thin which
the systemnust perform They are the basis of defining
probl ens on the systemand providing justification for
necessary inprovenents. The design criteria should address
all aspects of the systemthat is to be anal yzed. They
shoul d be docunented and included in the CAP report [see II-
Al. The design criteria should be agreed upon by the system
managenent, engi neer and GFR before the COAP study begins.

2.1.3 The systems currently approved Power Requirenents
Study (PRS) needs to be reviewed. The projected peak kW

| oads and nunber of consuners for the planning period of the
COANP cones directly fromthis PRS. [|f any other figures

ot her than the PRS projections are used, they nust be
explained in the CW [see

I1-E1]. No other witten analysis of the PRS is deened
necessary for purposes of the CW,.

2.1.4 The systemis Long-Range Plan (LRP) needs to be
anal yzed to ascertain that its bases, (load projections,

economc factors, etc.), are still valid for the CW
pl anning period and its construction recomendati ons are
still required, feasible and economcally sound. It is

appropriate to include a thorough yet concise witten review
of the LRP in the CAP including a conparison of the

hi storical versus recent actual or projected |oads [see II-
Dl]. A witten summary of the overall recomrendations of
LRP hel ps the reader to understand how new r ecomrended
construction itens conformto the projected devel opnent of

t he system

2.1.5 The previous construction work plan, and CAP
amendnents, nust be reviewed to determ ne which projects
have been or will be conpl eted and whi ch recomrended
construction itens need to be carried over into the current
OANP. Carryover itens nmay need new cost estinates and shoul d
be described and justified in the new construction portion
of the CAWP report. The status of the construction itens of
the previous CAP can be expl ai ned succinctly with a table.
[see I1-C

2.1.6 The system s nost recent operations and nai nt enance
(O&M survey with its associated "Review Rati ng Summary"
(REA Form 300), is an inportant part of the CAWP. The O & M
survey is used by the engi neer to determne deficiencies,
such as deteriorated poles, conductors and equi pnent,
excessi ve outages, poor tree trimmng, etc., that do not



neet the design criteria. It is also used to justify the
need of new construction itens and prograns to correct these
deficiencies. |If the systemwide O& Msurvey is nore than
three years old, a new one shoul d be performed before

begi nni ng t he CWP.
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If less than three years old, the O & Msurvey shoul d be
appropriately anal yzed and updated to adequately describe
the systens present conditions. A concise witten analysis
of the

O & Msurvey, results, and recomrendati ons shoul d be
contained in the CANP report [see II-D2]. This analysis
shoul d contain enough details to explain deficiencies found
on the systemand the work required to correct them

2.1.7 Al other relevant studies recently perfornmed on the
system such as sectionalizing, systemaging, and power
factor correction studies should be reviewed in detail and
conpared to the requirenents of the design criteria. |If it
is determned that there are or will be deficiencies on the
system the study revi ew shoul d be docunented and i ncl uded
inthe OAP to explain the problens found and the
construction required to resolve them Narratives [see II-
D2] and/or tables [see III-E] nmay be used to explain and
justify these required expenditures.

2.1.8 Periodic systemdata reports, such as substation

mai nt enance reports, mni-nmax voltneter readi ngs, etc.
shoul d be tabul ated and summari zed and conpared in detai
with the design criteria. Like other systemstudies, if
deficiencies are found and/or construction itens required, a
docunented review of the investigation and its results
should be in the CAP to explain the problens and justify
proposed corrective construction. Narrative expl anations
and/or tables may be used as necessary. [see |Il-E4 through
| | - E6]

2.1.9 Al datathat is included in the CAP report shoul d be
summari zed, anal yzed and used to assess the systemor to
explain and/or justify new construction itens. Oten it is
hel pful to the reader to include the data anal ysis and
results on or directly following its exhibit in the QAP
report. [see |I-E5]

2.1.10 The systemis outage data, for the previous five
years, should be anal yzed and sumarized in the CANP report.
Exhi bi t

|-E6 shows a summary of service interruptions that has
acceptabl e format, data and najor outage explanations. REA
gui del i nes advocate a nmaxi numof five hours outage per
consumer per year
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2.1.11 The followi ng maps, data and informati on need to be
gat hered, updated, anal yzed, tabul ated and/or docunented, as
appropriate. This information is al so useful as exhibits in
the CWP report to explain required construction itens or

pr ocedur es used.

Maps; System Key, Grcuit, Area, etc.

Conputer Prograns; Grcuit Analysis, Economc Anal ysis,
Econom ¢ Conduct or Si zi ng

Li ne and Equi pnent Installed Costs; [see |Il-B]
H storic (and projected) Nunber, D stance and Costs to:
1. Install new overhead and underground li nes,
services, transforners and neters; [see |||-/q
2. Repl ace over head and under gr ound services,
transformers and neters; [see |11]-B]

2.1.12 It is suggested that the engineer interviewline

wor kers, war ehouse personnel and ot hers who have first hand
knowl edge of deficiencies on the systemor problens with
equipnment. Al reported deficiencies should be corroborated
bef ore recommendi ng construction itens in the CW

3. Determning Construction Requirenents: The projected
nunber of new consuners IS Interpolated fromthe systems
PRS [ see

II-E1l]. This data, and |ine distances, equi pnent and cost
data fromthe past several years is used to determne the
construction and cost to serve the borrower's new consuners
during the OAP planning period. Known new | arge power
nmenbers can be added to these totals. [see IIl-A]

3.1 Likewise, Exhibit Il1l-B shows the nunber of service

drops, transforners and neters and their associ ated costs,
based on historical data, that are required to be repl aced
in order to naintain adequate service to existing nenbers.

3.2 Projected total system peak demands are al so
interpolated fromthe PRS. The totals may be nodified, with
expl anation, to include recently attained new |l oad data. It
is left to the engineer to apply appropriate growh and
diversity factors to individual circuits and substations so
that the total |oads are in agreenent with the PRS
projections. Load tables, which show equi pnent capacities,
projected circuit and substation transforner |oads, new | oad



additions and new construction projects should be included
inthe ONWP [see II1-E2 and II1-E3] These |load tables are al so
used to determ ne and show substation equi pment which is
anticipated to be | oaded above the design criteria.
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3.3 Each of the systems distribution circuits, updated to
i nclude antici pated new | oads and circuit changes, shoul d be
anal yzed at its projected peak | oad during the planning
period. The primary voltage drop at each circuit node, and
the thermal loading of the circuit's conductors and

equi prent, and power factor and | oad bal ance, if applicabl e,
shoul d be conpared to the design criteri a.

3.4 Primary voltage drops cal cul ated by conputer prograns
shoul d be corroborated with actual field nmeasurenments which
have been adjusted to |load | evels equal to the conputer
runs. These field neasurenments can be obtai ned from
periodi c readings of the systems installed volt neters or
fromvol tage and current investigations perforned on the
system |If calculated and actual, adjusted, neasured
readings are different, they nmust be reconcil ed using good
engi neering judgment to be valid to justify new construction
itens. Exhibit I1-E6 shows data and a format convenient for
show ng, conparing and reconciling cal cul ated and neasured
voltages. See also the note to the design criteria in the
Model CWp

3.5 Each itemfound that does not conply with the design
criteria, should be corrected during the CAP pl anni ng
period. This includes all problens found during the above
substation loading and circuit analysis, problens found in
the engineer's review of the systemis planning and O & M
studi es, operating reports, etc., and problens found in
studyi ng the power supply systemif applicable to the
bor r ower .

3.6 The engi neer usually has several options to resolve the
exi sting and antici pated probl ens that have been found.

Mbst sol utions require new constructi on or equi prent
replacenent. It is expected that the engi neer will
investigate all of the feasible alternate sol utions and nmake
recomendations that are in conpliance with the LRP, and are
t he nost econom cal considering both distribution and power
suppl y system needs toget her as one system

3.7 New power supply and delivery construction itens and
projects, which are to be provided by a utility other than
the borrower, nust be discussed with and concurred by the
power supplier before the recommendation is included in the
CWP. Agreenent nust be reached on the | ocation and anount
of new capacity or delivery and the in-service date. [see
| V- B]
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3.8 See Section I-1, "CGeneral Basis of Study" of the Mdel
COANP for additional guidelines for determning system

probl ens and recommrended sol utions. Exhibit IV-Ain the
appendi x of the Mbddel COANP shows an accept abl e engi neeri ng
econom ¢ anal ysi s.

4. The Construction Wrk Plan Report : The purpose of the
CWP report 1s to describe, justitfy and sumrari ze the itens
whi ch have been determ ned necessary for construction during
the work plan period. Justification usually incorporates
the need for a systeminprovenent relating to design
criteria and the anticipated pertinent inprovement in

vol tage, loading, service reliability, |osses and/ or
economc benefits conpared to alternate plans. The contents
of the report should contain sufficient facts and details,

i ncl udi ng maps, graphs and tables, to acconplish these
purposes. Narratives shoul d be concise, factual and
relevant. It is suggested that any information or data

whi ch does not contribute to the stated purpose of the
report be omtted.

4.1 The engineer's certification, if applicable, should be
simlar to the one on the title page of the Mdel CW,.

4.2. The "Executive Sunmary" section at the beginning of
the QAP report should be short enough to be read within a
few mnutes and capabl e of being fully understood w thout
referring to other sections of the report. |Its purpose is
to briefly describe the CWP anal ysis and report and
sumari ze the proposed construction programand its cost.

4.2.1 The overall results of the proposed construction
program shoul d be near the beginning of the report and
worded simlar to the one shown in the Model CANP. [see |-A

4.2.2 A brief description of the borrower, the electric
system and the power supplier is desirable. Small maps nay
hel p clarify these descriptions.

4.2.3 A conplete sumary listing of all of the proposed
construction itens, such as shown with exhibit I-C or using
REA Form 340C, "Cost Estimates and Loan Budget for Eectric
Borrowers", and the total cost of the proposed construction
program should be in the Executive Summary. These itens
shoul d be nunerically coded according to the | atest REA

gui del i nes.



4.2.4 A load table showing the results of proposed
construction itens, [see |-D, exhibits projected circuit
and transformer |oading and al so shows that substation

equi prent will not be overl oaded during the planning period.
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4.3 A section of the CWP report, [see Section Il], should
document historical and projected systemdata, the design
criteria, unit cost estimates and their derivation, and the
witten analysis of the various systemstudi es and data that
t he engi neer revi ewed, prepared and used in performng the
systens analysis. In general, this information is used to
determne the portions of the system and equi pnent whi ch do
not neet the design criteria, and to fornmulate a basis for
the acceptability and cost estimates of alternate plans to
resol ve these existing and anti ci pated probl ens.

4.4 Another conplete section of the CAP report shoul d be
used to docunent the conpl ete proposed constructi on program
It is suggested that the itens in this section be arranged
in the same order as found on REA Form 740C. Al

significant proposed new construction itens, groups of

itens, and system nodifications shoul d be adequately
described and justified. The narratives, nmaps, and tables
of Section Il of the Model CWP show several different types
of exanpl es whi ch adequately describe and justify specific
construction itens.

4.4.1 Transmssion |line, substation and other supply itens,
which are not exhibited in the attached Model COAP, can be
expl ai ned using a formand contents simlar to the above
exanpl es.

4.4.2 A concise witten sumrary anal ysis of ot her

i ndependent system studies, such as O & M sectionalizing,
SCADA, system aging studies, etc., which require capitalized
construction itens in the CAP, should be included in the
report. This analysis should explain the study, its results
and the need for new construction [see I1-D2]. A copy of
the study need not be included in or appended to the CWP
report, if a copy has previously been furnished to REA

G herwise, it should be included in the Appendix. A listing
or table of the construction itens and their associ ated cost
required as a result of each of the above studies shoul d be
placed in the CAP report with the other required
construction itens. [see III-E & IIl-H|

4.5 Sanples of calculations performed by the engineer,

and/ or sanple printouts of the conputer prograns used by the
engi neer, such as engi neering economc anal ysis and
distribution circuit analysis, should be included in the
Appendi x of the CAP report [see IV-A]. It is desirable to

i nclude only one or two typical sanples of calculations or



printouts. The engi neer should retain all pertinent
cal cul ations, data, and notes and be able to furnish it to
ot hers upon request.
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4.5.1 A so in the Appendi x of the OAP report should be naps
of the systemwhich show, as a mninum the follow ng

i nf ormati on:

a. The borrower's service area and each substation
ar ea;

b. The power supply system (transm ssion |ines,
substations, etc.);

c. Dstribution |lines and conponents, (line
regul at ors,
capacitors, protection devices, etc.);

d. Representative primary voltage drops throughout the

system
e. Planned and/or anticipated new | oads, |ines,
equi pnent,
etc.;

f. Recommended new and carryover construction itens
wi thin
this CAP report; and,

g. Any additional data or information that nmay be
required
to describe the system or describe and justify
pr oposed
new construction itens.

4.5.2 The first map should show the existing system wth
anticipated | oads (growh and additions), and (previously
anticipated) circuit changes, and resulting prinmary

vol tages, at the end of the planning period. The purpose of
this map is to clearly describe the systemand show
anticipated problens at the end of the planning period

wi t hout proposed new construction itens. [see |V-C Map 1]

4.5.3 The second map should basically contain all of the
sanme information of the first map plus the addition of new
proposed construction itens and the resulting vol tage and

ot her systeminprovenents. The purpose of this map is to
show and descri be proposed new construction and ot her
proposed changes and show justification for this work in the
formof inproved primary voltages and/ or other system
benefits. [see IV-C Map 2]



4.5.4 The above maps should be drawn neatly, as nearly to
scale as possible and utilize accepted standard synbols. A
key of the synbols should be shown on the nmaps.
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5. Environnental Reports: As part of the construction work
plan, a review of the projects set forth in the OAP report
wll have to be nade to determne if a Borrowers

Envi ronnental Report (BER) or other environnmental assessnent
is required. Refer to the Code of Federal Regulations 7 CFR
Part 1794 - "Environnmental Policies and Procedures”, for the
requirenents.

5.1 Review of CWP anendnent projects will also have to be
made to determine if a BER or other environnental assessnent
IS required.

6. Construction Wrk Plan Arendnents: A construction work
pl an anendrent w Il be required tfor nost needed changes to a
ONP that has been approved by REA.. Sone exanpl es of needed
changes to existing CWPs are: increased cost for site-
specific projects, increased cost for general category
projects and new projects not included in the current CWP
Refer to the CFR for work plan anendnent requirenents.

7. Approval of Construction Wrk Plans: Wiere practical,
the OAP shoul d be presented to the REA G-R prior to
conpleting the final draft of the CAP report. The engi neer
shoul d nmake arrangenents to present the CW to the systenis
board of directors and to answer their questions and nake
nodi fications as may be deened necessary. The CWP shoul d be
approved by the board of directors by resol ution.

7.1 OANP approval authority is delegated to the GFR except
in cases where further review and/or approval by the
appropriate area office is warranted or required, such as
CWPs that contain transmssion itens. Two copies of the QAP
report should be furnished to the GF-R who will forward one
copy to the area office. REA approval of the construction
work plan constitutes general approval for the construction
of facilities in the OAP. The CFR sets forth the

requi renents for specific approval by the GF-R or area office
prior to the construction of certain facilities.
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19 - 19  CONSTRUCTI ON WORK PLAN
FOR
MODEL RURAL ELECTRI C COCPERATI VE
STATE- ##- COUNTY
a TY, STATE
Prepared by:
BORROMNER or ENG NEER NG FI RV
Gty, State
Mont h, Year
(Signatures, as appropriate)
| hereby certify that this 19 - 19

Construction Wrk Pl an was prepared by

me or under ny direct supervision and

that | ama duly registered professional

engi neer under the laws of the State of
Regi stration No.




(Date)

By:

( Engi neer,

P.E)

SEAL
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PURPCSE OF REPCRT

This report docunents the January 19  engi neering anal ysis
of, and summari zes the proposed construction for, Mdel
Rural E ectric Cooperative's (MREC) electric distribution
systemfor the two-year planning period of 19 and 19 .

The report al so provides engineering support, in the form of
descriptions, costs and justification of required new
facilities, for a loan application to REA to finance the
proposed construction program

RESULTS CF PROPGSED CONSTRUCTI ON

Upon conpl etion of construction of the facilities proposed
herein, the systemw || provide adequate and dependabl e
service to 8,871 residential/farmconsuners using an average
of 660 kWH per consuner per nonth, and 3, 802 | arge power and
speci al | oads which are provided for on an individual basis.
It is estinmated there will be 805 idle services.

GENERAL BASI S CF STWDY

The 19 projected nunber of consuners and total peak system
| oad were interpolated directly fromthe cooperative's 19
Power Requirenents Study (PRS) as approved by REA. The

proj ections were increased slightly to include additiona

new speci fic consunmers and | oads whi ch were not anti ci pat ed
when the PRS was prepar ed.

The cooperative's 19 Long-Range Plan (LRP) | oad
projections and recommendati ons were revi ewed and general |y
found to be adequate for this two-year planning period. A
of the construction proposed herein is consistent with the
LRP unl ess ot herwi se noted and expl ai ned.

The cooperative's 19  operations and nai nt enance review,
(Review Rating Summary; REA Form 300), was used to determ ne
construction required to replace physically deteriorated
equi prent and naterial, upgrade portions of the systemto
conformw th code or safety requirenents, and/or inprove
reliability or quality of service.
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New di stribution, transmssion, and power supply
construction requi renents were consi dered simltaneously as
a "one system approach for the orderly and econom cal

devel opnent of the total system Al of the proposed
construction and recomrendations herein, relative to power
supply and delivery, were discussed with the cooperative's
power supplier, Typical Power Supply Cooperative (TPSC). A
copy of a letter dated March 1, 19 , from TPSC concurri ng
with the power supply itens herein, is contained in the
Appendi x of this report.

A conplete list of the lines and equi pnent, and their
estimated cost, (all based on recent historical data),
required to serve an additional 1,040 nmenbers is devel oped
in Section I11-A  Asimlar list and cost of necessary
service upgrades to existing nmenbers is in Section II1-B.

An anal ysis, using as a basis REA guidelines and the design
criteria herein, of thernal |oading, voltages, physical
conditions and reliability was perfornmed on all of the
substations, distribution |ines and naj or equi prent of the
exi sting system <Conputer Software Progran®> was used to
anal yze the distribution circuits during the appropriate
winter or summer 19  and 19 transforner peak | oading
periods. A sanple printout is in Section A of the Appendi x.
The exhibits in Section Il formthe rest of the basis of
this anal ysis.

For each deficiency that was determ ned, alternate sol utions
were investigated and economcal ly eval uated, so that the
nost cost effective construction, if required, could be
proposed. A sanple conputer analysis used to determne the
nost economcal alternate plans is in Section A of the

Appendi Xx.






Model CAP: |1-B
SERVI CE  AREA & PONER SUPPLY

Model Rural E ectric Cooperative (MEC, whose headquarters
are in Small Gty, provides service in the rural areas of
three counties and small portions of two counties in the
northwestern portion of State as shown on Map I1B-1. The 527
square mle service area is conprised nostly of rolling,
forested hills and has several snall |akes. MREC s service
area surrounds Large Gty, (1990 popul ation of 15, 150),
which has its own electric system

Most of the econony of this area is based on conmerci al
services for the tourist industry and agriculture, in
particular truck farmng. The cooperative serves 65 oi
wel I's, however oil production in the area is declining.
MREC has and will continue to serve the noderate grow h of
new commerci al, small manufacturing and residenti al
consuners adjacent to Large CGty. The rural areas are not
i ncreasing in popul ation.

The followng data is fromMdel's 12/31/ __ REA Form 7:

Nunber of Consurrers: 11, 633
MM Pur chased: 110, 055
MM Sol d: 101, 628
Maxi mum kW Denand: 20, 869
Total Wility Plant: $12, 272,815 ($1, 055/ nenber)
Consuners/ m | e: 9. 34

Each of the 21 primary distribution circuits (1 is single-
phase), totaling 1,245 mles, is constructed for and
operated at 7,200/ 12,470 volts, grounded we. Installed
conductor sizes range from#11 copper to #4/0 ACSR Nearly
40 percent of the facilities nowin service were installed
prior to 1960.

Typi cal Power Supply Cooperative (TPSC) provides all of

power and energy needs to Mbdel Rural E ectric Cooperative,
plus 8 other distribution cooperatives, (see Map |B-2), by
virtue of a standard "all requirenents” contract. TPSCis a
REA financed G & T cooperative with offices in Bigger Qty,
State.

TPSC constructs, owns, operates and maintains the five
distribution substations, plus one now under construction,
and the 102 mles of 69,000 volt transm ssion |ines which
supply MREC s distribution system

MREC al so receives power, up to a 5,000 kVA contract limt,
from Jackson Substation, owned by Large Gty Hectric



Conpany, who contractually wheels the power to MREC from
TPSC.



(Inset Map) Model CWP. NMap IB-1

MODEL RURAL ELECTR C COOPERATI VE

SERVI CE AREA

Outline of State
County Lines

Service Area (shaded)
Headquarters Location

MREC SERVICE AREA
STATE

County Lines)

Headquarters Location)

District Headquarters)

Outline of Service Area)
Substation Names and Locations)
Transmission Lines and Voltages)
Outline of Substation Areas)
Large Cities and Villages)
Important Roads)

Large Lakes and Rivers)

(
(
(
(
(
(
(
(
(
(






(Inset Map) Model CWP.  Map 1B-2
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Model CAWP: 11-A

(NOTE: THE FOLLOW NG SAMPLE DESIGN CRI TERIA | S SHOAWN FOR EXEMPLARY
PURPOSES ONLY. IT IS NOT MEANT TO BE | NCLUSI VE OF ALL CRI TERI A THAT CAN
OR SHOULD BE USED, NOR IS EACH | TEM BELOW NECESSARY FOR EVERY SYSTEM

PRI OR TO DEVELCPI NG THE CWP, THE ENG NEER SHOULD DEVELOP A COVPLETE

DESI GN CRI TERI A RELATI VE TO THE SPECI FI C SYSTEM BEI NG ANALYZED. )

DESI GN CRI TERI A

Each of the follow ng design criteria itens was revi ewed and
concurred by the REA CGeneral Field Representative on
, 19 .

Construction proposed herein is required to neet the
foll owi ng m ni num st andards of adequacy for voltages,
thermal |oading, safety and reliability on the system

1. The maxi mum vol tage drop on primary distribution |ines
not to exceed 8 volts, (120 volt base), after re-
regul ati on.

2. The fol l owi ng equi pnent not be thernmally | oaded by nore

t han the percentage shown of its nameplate rating:
__% Power Transforners
% Substation and Line Vol tage Regul ators

% QI drcuit Reclosers

__% Line Fuses

3. Primary conductors not to be | oaded over _ %of their
thermal rating. (__%for najor tie lines between
substations.)

4, Pol es and/or crossarns to be replaced if found to be
physically deteriorated by visual inspection and/or
tests. (Odinary Repl acenents)

5. Conductors (and associ ated pol es and hardware as
required), to be replaced if found to contain an
average of over __ splice(s) per phase per span in one

mle increments or if conductor is old, in poor
condition and has excessive sag.

6. Primary distribution lines to be rebuilt and/or
relocated if they are found to be unsafe or in
viol ation (when constructed) of the National E ectrical
Saf e Code or other applicabl e code cl earances .



10.

11.

DESI GN CRI TERI A (cont . )

Systeminprovenents to be consi dered, and nade if
necessary, in specific areas where nenbers have
experienced nore than __ outage hours per year,

excl udi ng out ages caused by maj or storns or the power
supplier, for the last __ consecutive years.

New | ines and |ine conversions to be built according to
the standard primary voltage | evels as recomended in
the 19  Long Range Pl an.

New primary conductor sizes to be determned on a case
by case bases using the <Econom ¢ Conductor Sizing
Conput er Progran» and presently known constants and
vari abl es. The final proposed conductor nay be

nodi fied to conformwi th the cooperative's standard

si zes and recomrendations of the Long-Range Pl an.

Al new primary construction to be overhead except
where underground is required to conply with
governnental or environmental regul ations, |oca
restrictions or favorabl e econom cs.

Al new transmssion and distribution lines to be
designed and built according to REA standard
construction specifications and gui del i nes.

NOTE: It is recomrended that proposed construction
itens required for vol tage inprovenents, whose forecast
need i s based solely on cal cul ated vol tages from
conputerized circuit analysis printouts, not be

aut hori zed for construction until such cal cul at ed

vol tages are neasured in the field and extrapol ated to
peak | oadi ng periods, and then conpared to cal cul at ed
val ues to corroborate that actual voltages are bel ow

t he above m ni num desi gn | evel s.



Model CAP: 11-B
D STR BUTI ON LI NE AND EQU PMENT GOSTS

19
Est Cost
$/ mle DI STR BUTI ON LI NES

NEWTI E LI NES

14, 000 1 - Phase; (H #2 ACSR *

17, 000 1 - Phase; CH #1/0 ACSR*
24, 500 1 - Phase; UG #1/0 AL *

28, 000 3 - Phase; CH #2 ACSR

37, 000 3 - Phase; OH #1/0 ACSR **
49, 000 3 - Phase; CH #4/0 ACSR **

69, 500 3 - Phase; UG #1/0 AL *

1- PHASE TO 3- PHASE (COH) LI NE CONVERSI ONS

42, 000 Wth #1/0 ACSR *
52, 000 Wth #4/0 ACSR

3- PHASE TO 3- PHASE (CH) LI NE CONVERS| ONS

45, 000 Wth #1/0 ACSR **
54, 000 Wth #4/0 ACSR
65, 000 Wth 336,400 cm ACSR **

NOTES

* %

Based on 19  actual cost of materials and force

account | abor.

Baed on 19 "830 construction contract” (un it prices)
usi ng contractor furnished | abor and equi prent.

Above costs include engineering (15% and tree trimmng
($1,900 per mle).

Al costs are inflated 5% per year fromthe year actua
construction was perforned.

($) DI STR BUTI ON EQU PMENT (I NSTALLED OOST)

LI NE REGULATCRS

4,200 1 - 50 Ap
13,500 3 - 50 Amp
17,000 3 - 100 Anp

CAPAC TORS

2, 800 3 - 100 kVAR

NOTES

QL ARAU T REACSERS

(See Section Ill-E Page 2)

Al above equi pnent cost based on 19  actual cost of
materials, force account |abor and include engineering
and over heads.



Model OAP: |1-C
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Model CAWP: | I1-D1
Page 1

ANALYSI S CF 19 LONG RANGE PLAN

Model Rural E ectric Cooperative's 19  Long- Range Pl an
(LRP) was prepared by Consulting Engineers Inc. of Another
Gty, State in the spring of 19 . It was approved by REA
in June of that year.

The study was based on the 19 w nter peak | oads of 18,516
kWand an average annual |oad growh rate of 4.0 percent.
Two future load levels were studied: 19 when the | oads
woul d be increased by approximately 80% and 19  when the
| oads woul d be approxi mately 165% nore than the base year.

The LRP recomrends that the distribution systemcontinue to
be built and operated at 7.2/12.47 kV throughout the entire
pl anning period. Aternate plans which were devel oped but
found not to be the nost econom cal were conversions of the
entire systemand portions of the systemto 14.4/24.9 kV
operation. The LRP also recommends that all of the
substations be interconnected with #4/0 ACSR feeders by the
end of the "internediate" |oad |evel period.

A separate but related study on the 69 kV transm ssion and
distribution substation supply systemwas al so perforned at
the sane tinme. The LRP recommends continuation of the 69 kV
systemw th upgrades as needed. The plan also calls for the
installation of two new distribution substations when
required by the area loads. (It is noted that one of these
substations, Kennedy Substation, is presently under
construction).

The MREC system | oads have grown nore rapidly than projected
by the LRP. They are now expected to grow at approxi nately
5.0% according to the present Power Requirenents Study,
which is slightly higher than the LRP projections.

The followng table, (11-Dl, page 3), conpares the LRP
projected | oads with actual |oads experienced and the
present PRS |oad forecast. The total systempeak | oads are
now expected to be 12.6 and 21.1 percent higher,
respectively, than the LRP projections for the end of this
QAP pl anning period and the LRP internedi ate | oad | evel
periods. The presently projected | oad increases are not

| arge enough to invalidate the concl usions and
recomrendati ons of the current LRP and its associ ated power
supply study. Thus, the 19 LRP can be used as a basis for
recommendations in this OWP with the foll ow ng exception.



Model CWP. | I1-D1
Page 2

Wthin the LRP is a conputerized econom cal conductor sizing
study and recomrendations. The follow ng input factors to
that study have significantly changed; area growh rates,
cost of whol esal e power and energy, interest rates of
borrowed noney and the rate of inflation. Therefore, the
recomrendati ons are no |longer valid and future decisions
regardi ng conductor sizes, including recomrendations in this
COWP, nust be based on a study using nore current data.

The unexpected | oad increases are attributed to; popul ation
and load growth in the Adans, Jefferson, Lincoln and Truman
Substation areas which surround Large CGty, average nonthly
residential energy usage has increased to 660 kWH fromthe
LRP projection of 590 kWH and service to three new | arge
commer ci al consuners.

The existing LRP nay or may not be valid for the next CAP
If |oads continue to increase unexpectedly, especially

wi thin the "suburban"” substation areas named above, it is
recommended that a new LRP be prepared before the next OAP
In addition, by the next CAP period, the existing LRP w ||
be seven years old. A so, over fifty percent of the
installed distribution facilities will be over thirty-five
years old and a large portion of themw |l need to be

repl aced because of physically deteriorated conditions.



Model CWP. |1-D1
Page 3
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Model OAP:  I1-D2

ANALYSI S CF 19 CPERATI ONS AND NAI NTENANCE SURVEY

I n August and Septenber of 19 , MREC field inspected all of
the distribution facilities in 32, one and one-half mle
line sections of the distribution system The inspected
facilities were summarized (wth the aid of a conputer) and
anal yzed. A report was nmade of the analysis and results of
that survey. This survey, as well as other data such as
nmont hl'y substation reports, nonthly outage reports, and
equi pnent mai nt enance records were used as a basis for

conpl eti ng REA Form 300, Review Rating Summary. The O & M
survey and the REA Form 300 was revi ewed by the Board of
Drectors and the REA GFR  Two copi es of the survey report
and Form 300 were furnished to REA in Novenber, 19 .

The above survey, analysis and reports are used as the bases
for the foll owi ng concl usi ons and recomended CAP
construction itens.

I n general, the overhead and underground distribution
facilities were found to be in satisfactory condition.

Li kewi se, nearly all of the operations and nai nt enance, and
engi neering prograns were found to be satisfactory with sone
exceptions as noted on the report.

It is reconmended to continue the programof testing
approxi mately 2,700 poles per year. Hstorically, it has
been determ ned that approxinmately 1.3 percent of the poles
tested are found to be physically deteriorated and need to
be replaced. The cost to replace these poles is contained
in Section Il this CAP under "Ordinary Repl acenents”.

The cooperative has a programto clear and/or widen its
overhead distribution l'ine rights-of-ways on a seven year
cycle. This requires the clearing of approximately 120
mles of rights-of-ways each year by a contracted tree
trimmng conpany. O this total, approxinately 20 mles are
wi dened annual ly from 20 feet to a 30 foot right-of-way.
Based on the survey performed and a thorough anal ysis of the
system it is recormmended to continue this program The
estinmated cost for this programis also in Section Il of
this report.



Model OAP.  |1-D3
SECTI ONALI ZI NG STUDI ES

MREC no | onger perforns sectionalizing studies on a system
w de basis. Each year the Engi neering Departnent anal yzes
the protection schenes of one-third of the systems
distribution circuits, and all new or significantly changed
circuits due to CWP projects or other major construction.

Upon conpl etion of the above studies, a list is nmade of

OCRs, fuses and other devices required to adequately protect
the circuits investigated. This list of protection

equi prent addi tions and changes, and its estimated installed
cost, required for the next planning period is included in
Section Il11-E of this OAP report.

In addition to the above new protection requirenents,
annual 'y, one-third of the systemis OCR s are renoved,

i nspected, nmaintained, (cleaned and oil changed), tested
and re-install ed.

Copi es of the data, calculations and final results of the
above circuit protection studies are filed in MREC s

Engi neering Department. Also retained are MREC s OCR

mai nt enance and test reports.
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Model CWP. 111-C
Map C1
CW ITEM JR2-1
JF3 Ckt H JF1 Ckt
JEFFERSON | (5MVA)
Jefferson County SUB 69 kV
4 . 5/4 . 3 |I=
JF2 Ckt JF4 Ckt
7.2/12.47 kV
Hoover Twp. 4 cu 1/0 ACSR 6 cu
Nixon Twp. New Ford Rd. <-- OPEN
4 cu 6 cu
TRANSFER 850 kW
From JF2 to KN1
3.7/3.9 6 cu
2 ACSR 5.8/4.3
2 ACSR 1/0 ACSR
Madison Rd.
CONTRUCT 1.4 M.
NEW TI E LI NE 2 cu
3- Phase, #4/0 ACSR
KNL Ckt 6.5/5.0
=== KENNEDY| (3.75 MVA)
KN3 SUB 69- 7.2/ 12. 47 kV Kennedy Rd.
Ckt
4 ACSR |
KN2 Ckt
7.1/5.6
Scale: 1" =1 mile
KEY
3-phase OH Dist. Line MODEL RURAL
l-phase OH Dist. Line ELECTRI C
(xx.x/x.x) Primary Voltage Drop COOPERATI VE



(Before/After Load Transfer)



Model CWP: 111-C
Page 2

NEW DI STRI BUTI ON CONSTRUCTI ON | TEM - NEW TI E LI NE

YEAR 19 QWP | TEM NUMBER JF2-1
CFR CODE: 201 ESTI MATED CCST: $78, 400

DESCRI PTI ON OF PROPGSED CONSTRUCTI ON

Construct a new 1.4 mle, 3-phase, #4/0 ACSR conductor tie
line along Madi son Road fromthe Jefferson #2 South G rcuit
to the Kennedy #1 North Grcuit and transfer approxinately
850 kWof |oad fromJefferson to the new Kennedy Substati on.

REASON FOR PROPGSED CONSTRUCTI ON

The above work is required to provide thernal |oading relief
to the 5 WA Jefferson Substation transforner which is
projected to be |oading 494 kW (10% over naneplate in 19 .

RESULTS CF PROPGSED CONSTRUCTI ON

1. As a result of the above work, the Jefferson substation
transformer will not be | oaded over its nanepl ate
rating in accordance to design criteria #2.

2. This work is consistent with the Long-Range Pl an of
usi ng the new Kennedy Substation to provide |oad relief
to adjacent substations and to tie all the substations
together with #4/0 ACSR feeders

3. This work will also slightly inprove this area's
primary distribution voltages, (approxinmately 1.5
volts), and decrease area peak | oad | osses by about 3.2
kW ($650 average annual savings).

ALTERNATE CCRRECTI VE PLANS | NVESTI GATED

1. Repl ace the Jefferson 5 WA transforner with a new 7.5
M/A transformer ($90,000) in 19 .
Results: A present worth economc anal ysis shows t hat
this plan costs approxinately $15, 000 nore after 5
years and $62,000 nore after 30 years. Also, this plan
is not consistent with the LRP

2. Add fans ($12,000) to the Jefferson transformer in 19
and defer the recommended construction above ($78, 400)
by 3 years.

Results: A present worth economc shows that this plan
is nore economc in the first years of the plan,
approxi mately $15,800 after 5 years; but after 15 years



this alternate plan is nore costly ($10,000 after 30
years), and is not consistent with the LRP.

Model CWP: I[11-C
Map Q2
C\P | TEM PK4- 1
LINCOLN COUNTY
PK1 Ckt
PK2 Ckt 6 cu
PK4 Ckt Johnson Rd.
POLK
SUB 4/0 ACSR 1/0 ACSR 6 cu
69 kV A
2 ACSR (3.5)
PK3 Ckt
REPLACE 3 #6 & #4 CU
WTH 3 - #4/0 ACSR
6.0 MLES, RELOCATE
MONROE TWP. & REPLACE PCLES &
EQUI P. AS REQUI RED.
Town Line Rd.
(6.9/4.9)
FRANKLIN TWP.
6 cu 4/0 ACSR
(8.3/5.7) McKinley Rd. Adams
AD2 Ckt
(8.5/5.9)

POLK - PK4 Circuit
7.2/12.47 kV

Scale: 1" = 1 mile

3-phase OH Dist. Line MODEL RURAL



l-phase OH Dist. Line ELECTRI C
(xx.x/x.x) Primary Voltage Drop COOPERATI VE
(Before/After Line Conversion)



Model CWP. 111-C
Map Q2
CW ITEM PK4-1
LINCOLN COUNTY
PK1 Ckt
PK2 Ckt 6 cu
PK4 Ckt Johnson Rd.
POLK
SUB 4/0 ACSR 1/0 ACSR 6 cu
69 kV
2 ACSR (3.5)
PK3 Ckt
REPLACE 3 #6 & #4 CU
WTH 3 - #4/0 ACSR
6.0 MLES;, RELOCATE
MONROE TWP. & REPLACE POLES &
EQUI P. AS REQUI RED.
Town Line Rd.
(6.9/4.9)
FRANKLIN TWP.
6 cu 4/0 ACSR
(8.3/5.7) McKinley Rd. Adams
AD2 Ckt
(8.5/5.9)
POLK - PK4 Circuit
7.2/12.47 kV
Scale: 1" =1 mile
KEY
3-phase OH Dist. Line MODEL RURAL
l-phase OH Dist. Line ELECTRI C
(xx.x/x.x) Primary Voltage Drop COOPERATI VE



(Before/After Line Conversion)



Model CWP: 111-C
Page 4

NEW DI STRI BUTI ON CONSTRUCT!I ON | TEM - LI NE CONVERSI ON

YEAR 19 QWP | TEM NUMBER PK4- 1
CFR CODE: 302 ESTI MATED COCST: $315, 000

DESCRI PTI ON OF PROPGSED CONSTRUCTI ON

Repl ace 6.0 mles, along Jackson and MKi nl ey Roads, of the
Polk #4 Qrcuit, (PK-4E), consisting of various 3-phase,
copper conductors, wth #4/0 ACSR conductor. Repl ace pol es
and equi prrent and rel ocate portions of |ine as required.

REASON FOR PROPGSED CONSTRUCTI ON

The above work is required to inprove prinary voltage drops
towithin design criteria limts; also to inprove safety,
| osses and reliability in the area. This work is part of
the circuit strengtheni ng programrecomended in the LRP

RESULTS CF PROPGSED CONSTRUCTI ON

1. As a result of this work, the maxi numprinary voltage
drops at the extremties of this circuit wll be 5. 9%
an inprovenent of 2.6% Grcuit losses wll also
i mprove by 4.8 kW (16, 750 kWH $3, 300 per year).

2. This portion of line was built in 1957. A recent
survey shows that 35 (28% of the poles on this line
are physically deteriorated and that the prinary
conduct or has over 120 splices. E even hones have been
built under this line. Large portions of the line were
built across fields, hundreds of feet away fromthe
road. Rebuilding and relocating this line will correct
t he above probl ens and nmake the |ine nore accessible
fromthe road for faster and easier patrolling and
repair, and thus inprove reliability.

3. This portion of line is part of the main circuit tie
bet ween Pol k and Adans Substation. Upon conpl etion of
this work, these two substations will be able to
provi de approxi matel y 40% back-up capabilities to each
other during a nmaj or outage.

ALTERNATE CCRRECTI VE PLANS | NVESTI GATED

The present worth economcs of an alternate plan to

tenporarily install line regulators, and spread the above
proposed construction equally over a three year period was
investigated and found to slightly (approxinmately 5% |ess



costly. It is not recommended to delay this construction
because of the urgency of the above probl ens identified.



Model CAP: 111-D

NEW DI STRI BUTI ON SUBSTATI ON | TEM - ADD FANS

YEAR 19 QWP | TEM NUMBER LN-1
CFR CODE:  5XX ESTI MATED CCST: $12, 500

DESCRI PTI ON GF PROPGSED CONSTRUCTI ON

Install fans on the 5,000 kVA power transformer at Lincoln
Substation to increase its capacity to 6,250 kVA

Note: This substation itemw || be included in Typical
Power Supply Cooperative's (TPSC next construction work
pl an.

REASON FOR PROPGSED CONSTRUCTI ON

The above work is required to provide thernmal |oading relief
to the 5 MVA Lincoln Substation transformer which is
projected to be |oading 233 kW(4.7% over naneplate in
19 .

RESULTS CF PROPGSED CONSTRUCTI ON

As a result of the above work, the Lincoln Substation
transformer is not expected to be | oaded over its new
nanmepl ate rating, in accordance to design criteria #2, until
19 . This work is consistent with the Long- Range Pl an.

ALTERNATE CCRRECTI VE PLANS | NVESTI GATED

1. Repl ace the Lincoln 5 WA transfornmer with a new 7.5
M/A transformer ($90,000) in 19 .
Results: A present worth economc anal ysis shows t hat
this plan costs approxinately $15,000 nore after 5
years and $62,000 nore after 30 years. Also, this plan
is not consistent with the LRP.

2. Construct a new, 1.8 m ile, 3-phase tie |ine ($89, 000)
and transfer approximately 840 kWfromthe LN2 Grcuit
tothe JKL Grcuit.

Results: A present worth econom c shows that this is
not an economcal viable plan and is not consistent
with the LRP.
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Model CWP. I1I-F
Map F1
CW I TEM TR1-2
Washi ngt on County
(5.8)
4 cu ‘
6 cu
TR2 Ckt County|Line Rd 1/0 ACSR -
6 cu
4/0 ACSR 1/0 ACSR
|| 5.9
TR3 Ckt Lake Rd.
126 volts
= ( )
TRUVAN
SUB = Iota Lake
(5 MVA)
(69-12.5 kV) — (11.5/5.3)
|6 cu 6 cu
TR4 Ckt Shore Rd.
— 4 cu
8 cu 108 home
Subdivision
— (UG Pri)
Roosevelt County 1/0 ACSR
(Truman Twp.)
State Rd. node 1024 6 cu
(6.270.0)
(21 amps)
JF4 Ckt (12.7/6.5)
2/0 ACSR
(12.4 mi to | NSTALL 3-50 AMP
Jefferson Sub) LI NE REGULATORS
Truman - TR1 Circuit
(7.2/12.47 kV)
Scale: 1" =1 mile
KEY
3-phase OH Dist. Line MODEL RURAL
l-phase OH Dist. Line ELECTRI C
(xx.x/x.x) Primary Voltage Drop COOPERATI VE

(Before/After Regulation)






Model CWNP: 111-F

Page 2

NEW DI STRI BUTI ON CONSTRUCTI ON | TEM - REGULATORS
YEAR 19 QWP | TEM NUMBER TR1- 2
CFR CCDE: 604 ESTI MATED CCST: $17, 000

DESCRI PTI ON OF PROPGSED CONSTRUCTI ON

Install three, new, 50 anp, 7.2 kV, line voltage regul ators
near circuit node 1024 on the Truman Substation, TRl
Grcuit. This locationis on State Road, 7.5 circuit mles
fromthe substation. The projected 19 voltage drop and
current at this node will be 6.2 volts and 21 anps.

REASON FOR PROPGSED CONSTRUCTI ON

VWrk is required to inprove the voltage to approxi mately 150
nmenbers located at the extremties of this circuit to within
8 volts drop as per Design Oriteria #1. The cal cul ated

maxi mum uncorrected voltage drop on this circuit will be
12.7 volts. Note; the existing cal cul ated voltages on this
circuit are within 2 volts of the voltage readi ngs of the
mni-max nmeters installed on this circuit.

RESULTS CF PROPGSED CONSTRUCTI ON

1. The maxi mumvol tage drop on TRL Gkt will be 6.5 volts

2. This work will defer $120,000 of Iine conversion for 4
years for a savings of $12,670 in 19 ; $14,300 at the
end of 30 years.

3. This work is consistent with the Long- Range Pl an.

ALTERNATE CCRRECTI VE PLANS | NVESTI GATED

1. Install line swtches ($2,000) and transfer 450 kWto
JF4 Grcuit.
Results: Voltage drops on JF4 will be over 8 volts.

2. Construct new, 3-phase, 1.8 mle tie line along Shore
Road ($72,000) and transfer 420 kWto AD3 CGrcuit.
Results: Mre costly; will overload AD3 |ine
regul ators; not consistent with LRP

3. Convert 3.0 mles to 3-phase, #4/0 ACSR ($120, 000)
Results: Wbuld inprove vol tages, |osses and
reliability; consistent with LRP, required in 19 .
Deferring this work is nore econom cal as expl ai ned
above and shown in Appendi x A pages 1 and 2.



Model OAP: T11-G

ORDI NARY REPLACEMENTS - PCLES

CFR CODE: 606 ESTI MATED COST: $33, 600

DESCRI PTI ON OF PROPGSED CONSTRUCTI ON

Repl ace all poles found to be physically deteriorated
(condemed) by MREC s contracted pol e i nspectors and own
personnel throughout the system It is estinated that
approxi mately 40 poles per year will need to be repl aced.

REASON FOR PROPGSED CONSTRUCTI ON

MREC hires Contractor Pol e | nspection Conpany to inspect
one-ei ghth, approximately 2,700, of the cooperative's poles
each year. Hstorically, approximately 1.3% or 35 of these
i nspected pol es need to be repl aced because of their poor
physical condition. In addition, the cooperative's
personnel find an average of an additional 5 such pol es each
year that need to be replaced. The pol e inspection program
and results are further docunented in MREEC s O & M survey
and on REA For m 300.

ESTI MATED COST - REPLACE POLES

2 Yr Avg Est. 24 Mb. OWP Period

19 - 19 19  TOTAL
Nunber of Pol e Repl acenents: 40 40 40 80
Average Cost/Pole (1): $392 $410 $430 $420
TOTAL ESTI MATED COST: $15, 680 $16, 400 $17, 200 $33, 600

(1) Total installed cost |less original cost of property
repl aced.






Model CAP: 111-H

OTHER DI STRI BUTI ON | TEMS

CFR CODE: 700 ESTI MATED COCST: $137, 200

DESCRI PTI ON AND REASONS FCR PRCPCSED CONSTRUCTI ON

1. Annual Iy install approxi nately 200 out door yard
(security) lights and associ ated pol es as requested by
consuner-nmenbers. This work i s necessary because of
the cooperative's outdoor |ighting sales program
initiated in 19 .

2. Annual |y wi den approximately 20 mles of MREC s
distribution line rights-of-ways (RON from20 feet to
30 feet wide. MEC contracts out all of it's RON
clearing and tree trimmng. The contractors clear
approxi mately 120 linear mles per year of which
approxi mately one-sixth was originally cleared to, and
subsequently maintained at a 20 foot wwdth. MEC s
criteriais to maintain a 30 foot cleared RONfor all
overhead distribution lines. The estinated additional
cost, based on previous actual costs, to w den the
existing RONs to 30 feet is $1,880 per mle.

ESTI MATED COST - INSTALL YARD LI GHTS

2 Yr Avg Est. 24 Mb. OWP Period

19 - 19 19  TOTAL
(CFR OCDE 701)

Nunber of New Lights 200 200 200 400
Aver age Cost/ Light: $140 $150 $160 $155
TOTAL ESTI MATED QOST: $28, 000 $30, 000 $32, 000 $62, 000

ESTI MATED COST - WDEN R GHTS OF- WAYS

2 Yr Avg Est. 24 Mb. OWP Period

19 - 19 19  TOTAL
(CFR CCLE 702)
Nunmber of M es 20 20 20 40
Average Cost/ M| e: $1,840 $1,860 $1,900 $1,880

TOTAL ESTI NATED OOST: $36, 800 $37,200 $38, 000 $75, 200
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Model CWP:  1V-B

August 7, 19

TYPICAL POWER SUPPLY COOPERATIVE

Mr. , General Manager
Model Rural Electric Cooperative
P.O. Box

City, State
Dear

This refers to action item 1 of the minutes to the power
supply meeting held on May 28, among you, Model Rural
Electric Cooperative (MREC), and Typical Power Supply
Cooperative (TPSC).

TPSC's one-ownership report on the engineering economy study
presented by you for constructing the BIG 161 kV substation
has been completed. Several questions about the study were
discussed and resolved during the power supply meeting.

A consensus was reached among all parties that the
construction of the BIG 161 kV Substation by the spring of
1994 is the most economical solution to the long-term
loading problem at the LITTLE 161 kV substation. TPSC would
install a 161 kV tap point and switches in the LITTLE North-
SMALL 161 kV Transmission Line and construct a 2 mile, 161
kV tapline to the BIG 161 kV Substation site. The tentative
in-servcie date for the project is April 1, 1994.

We have initiated a project to complete this work. Of
course, this project is subject to TPSC's customary capital
project approval process. We expect its approval for the
expenditures as planned.

We are pleased to report on this matter and will keep you
informed of our progress. If you have any questions, please
let us know.

Sincerely,

Manager, Typical Power Supply Cooperative



* %
* %

NOTES

*
* %

Model CWP:  Map | VG 1

MODEL RURAL ELECTR C COOPERATI VE SYSTEM

CW - 19  (Future) LOAD LEVELS
(Wthout Proposed New Construction)

INCLUDE FOLLOWING:

Service Area, Headquarters

Substations and Substation Areas

Transmission Lines, Power Supplies
Distribution Lines, Phasing

Line Regulators, Capacitors, Voltmeters

OCRs, Switches, Fuses

Primary Voltage Drops (Before/After Regulation)
Distances from Substation

Planned/Anticipated New Loads, Lines & Equipment
Important Cities, Roads, Lakes and Rivers

Key of Symbols Used

Scale, Date, Engineer

Include as required or appropriate
Shown at representative and critical locations

(The purpose of this map is to show the system and
anticipated problems at the end of the planning
period before proposed new construction items.)



Model CWP:  Map | VG 2

MODEL RURAL ELECTR C COOPERATI VE SYSTEM

CW - 19  (Future) LOAD LEVELS
(Wth Proposed New Construction |tens)

INCLUDE FOLLOWING:

Service Area, Headquarters
Substations and Substation Areas
Transmission Lines, Power Supplies
Distribution Lines, Phasing
Proposed New and Carryover CWP Construction Items
Line Regulators, Capacitors, Voltmeters
* OCRs, Switches, Fuses
** Primary Voltage Drops (Before/After Regulation)
** Distances from Substation
Planned/Anticipated New Loads, Lines & Equipment
Important Cities, Roads, Lakes and Rivers
Key of Symbols Used
Scale, Date, Engineer

NOTES
* Include as required or appropriate
** Shown at representative and critical locations

(The purpose of this map is to show the system,
proposed new and carryover CWP construction items,
and the anticipated results (e.g. improved primary
voltages) as a result of the proposed new
construction items.)






Model CWP: 1V-D

MODEL REC SYSTEM MAP W TH PROPOSED CONSTRUCTI ON | TEMS
(VOLTAGE DROPS AT PEAK 19 LQAD LEVELS)




